1081510 
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Thermal flaw detection process - based on ultrasonic response * 
and signatures from heated areas for fuller interpretation 

TOMSK POLY 25,10.82.SU-503213 

(23.03.84) GOln'25/72 
25,10.82 as 503213 (140AK) 

Object (1) with. e.g. defects of the type of interrupted continuity 
(2), inclusion with altered thermophysical properties (3), altered 
surface optical properties (4) such as darkening, is exposed to 
thermal source of pulsed radiation (5, 6) and contactless 
ultrasonic receiver (7). registering reflected waves (8) to 
electronic unit (9) with indicator (6). Optical registration channel j 




has sensor head (11). electronic unit (13). indicator (14). 

The object is moved at constant velocity under heads (7, 11). ; 
chosen from pulse recurrence frequency and characteristic 
defect dimensions, so as not lo miss defects. An area of raised i 
temperature results from thermal unit (5). varying from 0.1 to 
1,00 mm. The acoustic pulse from defect (2) is converted by ' 
receiver (7) into the electrical voltage Uak via chain (7, 9, 10). i 
I Similarly, temperature signals arise from the defects through 
I the IR detector (11) and are converted to electrical signals Ut. | 
\ The double system will permit interpretation of the defect type by i 
I comparing the acoustic and temperature responses, forming a 
I valuable tool for deciding the form of defect. 

USE/ADVANTAGE - The defect detector applies to work with 
{ multi-layer cemented or soldered constructions. The object is I 
L- PJQ^^ reliable test. Bui. 11/23. 3. 84 (3pp ^'^^^^^J^^^/}) J 
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(54) (57) CndCOB AKTHBHOrO TEIUIOBOrO 
KOHTPOJIH flEOEKTOB, BKJiroqawciHft HMnyjibc- 
Huft HarpeB hcxomhhkom HSJiyMeHHH 
oGijeKxa KOHxpojJH h perHcxpauHio ero 
xeMnepaxypHoro noJiH , o x Ji h m a w- 
m H ft C H XeM, HTO, c uejibw noBbi- 
lUeHHH -flOCXOBepHOCXH KOHXPOJIH, Bonoji- 

HHxejibHo B o6"beKxe kohxpojih perwcxpH^ 
pyiox aKycxHMecKHe KOJie6aHHH, hhhuhh- 

pOBaHHWe HCXOMHHKOM HSJiy^eHHK , H 

no coBna^ieHHio aMmiHxyfl aKycxH^ecKHX 
H xeMnepaxypHHx KDJie6aHHft onpeflenHwx 
^lecfeKXhi oSbeKxa kohxpojih. 
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HaoOpeTeHHe othochtch k Hepaspy- 
luaioweMy kohtpojik) h Moscex 6biTB pea- 
jTH30BaH0 npH KOHxpoJie MHorocnottHtJX 
KJieeHux HJiH naHHux KOHcrpyKUHi). 

HsBecTHbi cnoco6bi aKXHBHoro xenjio- 
Boro KOHxpdJiH, npeflHasHa^eHHbie ahh 5 
peiiieHHH aa^a^ nepaapyiuamero KOHxpo- 
jiH, BKJiio^aKHime HenpeptasHbift Harpes 
oe-beKxa KOHxpoJiH H perHCxpauHH) xgm- 
nepaxypHoro noxiH nosepxHocxH oeteK- 

xa Cl]. 10 
HeflOCxaxKOM flaHHux cnoco6oB hb- 

JTfleXCH HHSKaH HyBCXBHXeJlbHOCXb. 

HaH6oJiee 6nM3KHMK H3o6pexeHHK) xex- 

HH^eCKHM peUieHHeM HBJlHeXCH CnOCOG aKXHB- 

Horo xenjiOBoro kohxpojih ,BKJiK)uaK)mHli 
nyjibCHHK Harpes HSJiyweHHeM o6^.eKXa 
KOHxpoJiH H perHcxpauHw xeMnepaxyp- 
Horo noJiH C2]. 

HeflocxaxKOM HSBecxHoro cnoco6a 

HBJIHeXCH HH3KaH AOCXOBepHOCXb KOH- 20 
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XPOJIH, CBH3aHHaH C HeBOSMOTKHOCXbK) 

BHHBJieHHH j^e^eKXOB XHna xpemnH, pac- 
cjioeHHft, HenpoKJiees Ha ^one CHPHa- 

JlOB, Bfca3BaHHHX nOBepXHOCXHHMH H3Me- 

HeHHHMH onxH^ecKHx CBOftcxB, oeteM- 
HHM H3MeHeHHeM xeruioOHSH^ecKHx xa- 

paKXepHCXHK H x.s. 

UejibK) H3o6pexeHiiH HBJinexcH nosH- 
meHHe flocxoBepnocxH kohxpojih. 

yKa3aHHaH ueni> aocxHraexcH xeM, 
Tjxo corjiacHo cnoco6y aKXHBHoro xen- 

JlOBOrO KOHXpOJlH fle$eKXOB , BKJIiOMaK)- 

meMy nMnyjibCHtaft Harpes hcxo^hhkom 
H3Jiy^eHHH odbeKxa kohxpojih h pern- 
cxpauHK) ero xeMnepaxypHoro nojiH , 
flonoJiHHxejibHo b oSbeKxe kohxpojih 
perHCxpHpyiox aKycxH^ecKHe KOJie6a- 

|hHH, KHHLtHHpOBaHHUe HMnyjIbCHUM HC- 
XOHHHKOM HSJiyUeHHH, H HO COBnafleHHK) 

aMHJiHxyfl aKycxH^ecKHx h xeMnepaxyp- 
Hb!x KOJie6aHHft onpej^ejiHiox fle^JSKXta 

Oe-beKXa KOHXPOHH. 

Ha -qepxe^e noKa3aHa ^yHKUHOHanb- 
Han cxeMa ycxpottcxsay peajiH3yiomero 
npeflnaraeMUfl cnoco6, 

ycxpoftcxBo BKniQMaex o6beKx 1 koh- 
xpojih , coflepKamHft fle4)eKX 2 XHna Ha- 
pymeHHH cnnoiuHocxH 2, jae^eKX 3 XHna 
o6beMHoro HSMeHeHHH xenJio$H3H^ecKHX 
cBOftcxB , HanpHMep , xenJionpoBOflHocxH , 
Ae^eKT 4 XHna HSMeneHHH onxH^ecKHX 
cBoflcxB noBepxHocxH, HanpHMep cxe- 
neHH ^epHoxu, hcxomhhk Harpesa 5 hm- 
nyjibCHoro' HSJiy^eHHH 6, 6ecKOHxaKXHuft 
npHeMHHK 7 yjibxpasByKOBUX KOJie6aHHft, 
HanpHMep 3MA-npeo6pa30Baxejib , pern- 
cxpHpyioiUHft yjibxpasByKOBbie KOJieGaHHH 
8, coeOTHeHHbjft Mepe3 sjieKxpoHHuft 

6J10K 9 C 6J10K0M 10 HHOTKaUHH., OHXH" 

HecKyio rojioBKy xenJioBoro jie<I)eKXOCKO- 
na 11, perHcxpHpyiomyK) co6cxBeHHoe 
onxHMecKoe HSJiy^eHHH 12 h coeflHHeHHyio^O 
^epea sjieKxpoHHuft 6jiok 13 c 6jtokom 

14 HHOTKaUHH. 

ycxpoftcxBO, peaJiH3yKxnee npejxnarae- 
MHft cnoco6, . paf5oxaex cjiejccyKauHM o6- 
paaoM. 



06^.eKX 1 kohxpojih, coflepMcamHft 
fletteKXH 2 - 4 , nepeMewaexcH co cko* 

pOCXbW V OXHOCHXeJlbHO npKeMHHKa 7 

yjibxpasByKOBfcJx KdJie6aHHft h onxHqec- 
KOft roJiOBKH xenJioBoro ^tetJienxocKO- 
na 11. CKopocxb V Bbi6HpaexcH H3 yc- 
jioBHH V^£D , rjxe ! - ^acxoxa cjie- 
flOBaHHH HMnyjibcoB, D - xapaKxepHHft 
pa3Mep 30HU Harpesa, Koxopoe o6ec- 
ne^HBaex cKaHHpoBaHHe oeteKxa, 6e3 
nponycKa fle$eKxa. 

HcxoMHHK 5 Harpesa renepHpyex 
HMnyjibCHoe HSJiy^eHHe 6 , nepHOflHMec- 
KH nona^awu^ee Ha nosepxHocxB o6beK- 
xa 1 KOHxpojiH, B 30He na^eHHH ny^Ka 
(I)OpMHpyexcH 30Ha nosKiuieHHott xeMnepa- 
xypu, PasMep sohki Harpesa h coox- 
sexcxBeHHo pasMep ny^Ka HSJiy^eHHH 
onpeAeJinexcH MHHHMajibHUMH pasMepa- 
MH BUHBJiHeMux «e$eKXOB H sapbHpyexcH 
ox 0,1 no 10 0 MM. OflHospeMeHHO B pe- 
3yjibxaxe jiOKaJibHoro norjioweHHH sHep- 
THH HSJiy^eHHe b oe-beKxe 1 kohxpojih 
^opMnpyexcH nocne xepMoynpyrHx Me- 
xaHH^ecKHx HanpHsceHHfi, pa3rpy3Ka ko- 
xopux npoHcxoflHX nyxeM HSJiy^eHHH 
yjTbxpasByKOBtix KoAe6aHHfi 8. Oxpa- 
HceHHbaii ox x(e4)eKxa 2 aKycxH^ecKHft 
HMnyjibc npHHHMaexcH npHewHHKOM 7 
yjibxpassyKOBtix KOJie6aHHtt, Koxopuft 
npeo6pa3yex ero s sjieKxpH^ecKHft CHr- 
Haji V^^ . 3axeM CHrnaJi Or 
excH 

10 HHjiHKauHH B BH^^e CHTHaJia U^^ , no 



. ^ ^, ^c<j< ycHJiHsa- 

B 6JIOKe 9 H BUBO^^HXCH Ha 6JIOK 
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Ka.saHHoro . Ha jiHarpaMMe. fle$eKXH 3 

H 4 He BH3bIBaK)X 3HaMHXeJlbHHX H3MeHe- 

HHft CHrnaJia U^^ na BbixoAe ©jioKa 10 
HHj^HKauHH. Ha onpeflejieHHOM paccxoH- 
HHH ox 30HU Harpesa, onpe^ejineMOM 
CKopocxbK) KOHxpoJiH V H xpe6yeMbiM 
flnn pasBHXHH xeMnepaxypnoro CHrHa*-) 
jia ox fle$eKxa speMeneM 3aflep>KKH, 
cobcxseHHoe xenjiOBoe H3Jiy^eHHe 12 
odbeKxa 1 KOHxpoJiH npHHHMaexcH on- 
xH^ecKoft rojTOBKoft xenjioBoro (HH$pa- 
KpacHoro ) Ae^eKxocKona 11 , T^e npe- 
o6pa3yexcH s ajiexxpH^ecKHfl cHTHaji 
Koxoptaft saxeM ycHJiHsaexcH b sjieKxpoH- 

HOM 6JIOKe 13 H BtJBOOTXCH Ha 6J10K 14 

HH«nKauHH B BHfle cHTHajia , noKa- 
saHHoro Ha j^HarpaMMe. ripH axoM «e- 
(|)eKXbi 2-4 Moryx BuauBaxb oflHHaKO- 
BKie HaMeneHHH aMnjiHxyjiH h 4)opMbi CHr- 
HaJia U-,- Ha Buxofle 6jiOKa 14 . 

CpasHHBaH aKycxHMecKHft cHTHaJi U^^ • 
H xeMnepaxypHbift cHPHaji , mokho 
onpefleJiHXb HanHTOe (hjih oxcyxcxBHe) 
fle^eKxa, ero MecxoHaxoKjieHHe', rJiy- 
6HHy H HeKoxopue flpyrwe napaMexpu. 
CHTHaJiH Uj , He cosnaflaioiUHe c 

MOJKHO HfleHXH(I)HUHpOBaXb KaK CBH3aHHtiie^ 
JIH6O C HSMeHeHHHMH HOBepXHOCXHbJX ' 

CBOftcxB o6beKxa kohxpojih, jih6o c hs- 
MeneHHHMH ero xenJio^HSH^ecKHx xapaK- 

XepHCXHK. 

KoHxpoJiHpyeMuft o6beKX oSJiy^aKix, 
HanpHMep, noxoKOM jiasepHoro naJiy^e- 
hhh, co3j;asaeMoro pybHHOBUM JiasepoM 
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C AnHHOfl BOJlHbl 0,69 MKM, jyiHxeJib- 

HOCTfaw HMnyjibca 35 hc h sHeprHeft b 
HMnynbce no 10 fl)K, 

npH xaKOM pewHMe HSJiyveHHH a 
KOHxpojiHpyeMOM oeteKTe, HanpHMep 
H3 ajiWMHHHH , BosHHKawT TeMnepaxypHue 
nepenaflu jio 10 K h yjibxpaasyKOBbie 
KOJie6aHHH c aMnJiHxyflOft 10 ria h oth- 

HOft BOJIHU 0,22 MM. 

CHTHajibi xenjTOBoro h aKycxH^ecKO- 
ro flexeKxopoB npHBo^Hx k oj^HOMy ypoB- 
Hw H BbiBojiHX Ha cooxBexcxByiomHe BH- 



flOKOHxpojibHtie ycxpoftcxBa, no cob- 
naj^eHHW nonasaHHtt Koxopux onpefle/iarox 
cxeneHb x(e$eKXHocxH HSflejiHft. TaKHrj 
o6pa30M, flByxnapaMexpH'-iecKHtt cnoco6 

KOHXPOJIH no B3aHMHO KOppBJlHpy CMhlM 

5 cHTHajiaM nosBOJinex sHa^HxejibHo noBu- 

CHXb flOCXOBepHOCXb KOHXpOJIH. KpoMe 

xoro, B npeOTaraeivfc)M cnoco6e HMeexck 
B03MO)KHocxb HfleHXH4)HKauHH H onpe^e- 
neHHH rJiy6HHbi sajieraHHH xaKHx xpywHo 
10 <l)HKCHpyeMUx xenJiOBbiMH Mexo;aaMH ae- 

OSKXOB, KaK XpeiUHHbl, paccJioeHHH H T.^^ 
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